We present Tully-Fisher (TF) observations for nine rich Abell clusters of galaxies. This is the second such data installment of an all-sky survey of ∼ 50 clusters in the redshift range 0.02 ∼ < z ∼ < 0.06. The data extends the TF study of nearby clusters of Giovanelli et al. (1997a,b); they will be used jointly to determine an accurate I band TF template and to establish a cluster inertial reference frame to z ∼ 0.06.
INTRODUCTION
The accurate measurement of deviations from smooth Hubble flow remains a challenge in observational cosmology. The lack of a proven redshift-independent distance estimator applicable beyond ∼ 100h −1 Mpc becomes sorely obvious when claims of large amplitude coherent flows on scales larger than this are made (Lauer & Postman 1992:LP; Courteau et al. 1993) . Recent observational efforts at constructing relations useful for peculiar velocity measurements (e.g. Riess et al. 1995 and Giovanelli et al. 1996: G96) challenge the LP result, though with insufficient certainty. The Tully-Fisher (TF) sample of G96 peculiar velocities is based on a template defined by 555 galaxies in 24 clusters (Giovanelli et al. 1997a,b:G97a,b ) that reaches only to cz ∼ 9000 km s −1 and is thus unable to probe the entire peculiar velocity field the LP flow encompasses, whereas the Riess et al. sample of supernova type Ia is too sparsely populated to adequately characterize the local bulk flow (Watkins & Feldman 1995) . The existing samples of peculiar velocities at relatively large distances (> 100h −1 ) need to be enlarged.
We are expanding upon the data of G97a,b by obtaining TF measurements for an all-sky survey of some 50 clusters in the redshift range 5000 ∼ < cz ∼ < 20,000 km s −1 . The benefits of such an enterprise are twofold. First, the combination of our data set with that of G97a,b will yield a highly accurate TF template. The proximity of the extant G97a,b sample allows a wide range of galactic properties to be observed and is thus ideal for determining the slope of the TF relation. On the other hand, the redshifts of our sample of relatively distant clusters are less affected by the vagaries of cosmic peculiar motions, a property useful for accurately extracting the TF magnitude offset. Second, the combined data set will cover a much larger volume than that of G97a,b. Recent work by Scaramella et al. (1994) , Tini-Brunozzi et al. (1995) , and Branchini et al. (1996) suggests that coherent peculiar motions may persist as far as 18,000 km s −1 , i.e. the local "convergence depth" may extend to ∼ 180h −1 Mpc. It thus appears crucial to penetrate the local velocity field as deeply as possible: our sample extends out to and possibly beyond the local convergence depth. This will enable dipole motion measurements over scales large enough to test the LP claim, whose sample has an effective depth of ∼ 100h −1 .
In order to provide public access to the data on the shortest possible time scale, we are presenting results of our survey in installments, as we progress in the data reductions for sizable fractions of the cluster set. Dale et al. (1997;  hereafter "Paper I") presented TF measurements for 84 galaxies in the fields of seven Abell clusters. In this paper we present the project's second data installment: TF measurements for 90 galaxies in the fields of nine Abell clusters, one of which, the field of A2295, contains two separate clusters (see Sec. 3). The following section reviews the imaging and spectroscopic observations for this data installment. Sec. 3 presents the relevant TF data.
OBSERVATIONS
Imaging for this project began in October 1994 and is now complete, whereas spectroscopy measurements began in December 1995 and are still ongoing. In the 50 clusters we have chosen to include in our all-sky survey, we plan to obtain 5 to 15 TF measurements per cluster. Including approximately two dozen 21 cm line widths taken earlier by RG and MH, we have thus far obtained ∼ 360 (cluster member) velocity widths in 48 Abell clusters; we expect to measure ∼ 100 more velocity widths. Paper III of this series will present the final installment of data for the remaining clusters.
I Band Imaging
All photometric observations were carried out in the I band (Kron-Cousins filter, central wavelength of 8075Å and passband of 1500Å), matching those in Paper I and G97a,b. The imaging for the clusters in this paper was carried out at the KPNO and CTIO 0.9 m telescopes. Exposures for each frame amounted to 600 seconds, a time sufficient to reliably reach isophotal levels near 24.5 mag arcsec −2 . The clusters A119, A194, A2295, and A2457 were observed at KPNO over the course of several observing runs: October 5-16 1994 , September 14-21 1995 , September 21-October 1 1995 , November 20-26 1995 , October 31-November 12 1996 , and February 4-19 1997 . The clusters A2806, A114, A3193, A3381, and A3744 were observed at CTIO during the runs of February 1-8 1995 and August 28-September 4 1995. We used the same observational methods and technical setups described in Paper I for the KPNO observations; the only significant difference between imaging at KPNO and CTIO for our cluster sample is the higher spatial resolution for the data taken at the CTIO 0.9 m (0.4 ′′ pixel −1 versus 0.68 ′′ pixel −1 ), and a smaller field of view (14 ′ × 14 ′ versus 23 ′ × 23 ′ ) for the 2048 2 CCD. The average seeing FWHM for the images used in this data set was 1.7 ′′ ± 0.2 ′′ at KPNO and 1.4 ′′ ± 0.2 ′′ at CTIO; however, the nights with the best seeing conditions were preferentially devoted to the more distant clusters. The majority of the data presented here were taken in good photometric conditions, for which the photometric zero point calibration could be determined with an accuracy of 0.02 mag or better. In a minority of cases (2%), photometric conditions were of inferior quality. In those cases frames were taken with a substantial sky overlap with images taken in good photometric conditions, so that fluxes of at least 12 field stars could be measured in the overlap region, thus guaranteeing calibration to the ∼ 0.03 mag level.
The determination of I band fluxes follows from data reduction methods discussed in Paper I and Haynes et al., in preparation, using both standard and customized IRAF 4 packages. We will only mention here that the measured fluxes, denoted m ∞ , include extrapolations of the exponential fits to the surface brightness profiles to infinity and are typically accurate to ∼ 0.03 mag (uncertainties at least this large are later included after corrections for internal extinction are made; see Paper I for details on flux errors). We apply several corrections to m ∞ , to obtain:
The first correction, A I , is for the extinction caused by the Milky Way. We use Burstein and Heiles ' (1978) tabulation of galactic extinction values by averaging entries in the Third Reference Catalogue of Bright Galaxies (de Vaucouleurs et al. 1991) found near the cluster centers. We convert B band results to I band via A I = 0.45A B ; values of A I for the nine clusters presented here range from 0.00 to 0.17 mag. The internal extinction correction, ∆m int , is applied using the procedure outlined in G97a,
where γ ( ∼ < 1.0) depends on the corrected velocity width W cor (Sec. 2.2) and e is the ellipticity of the spiral disk, corrected for atmospheric seeing effects as described in Sec. 5 of Paper I (the adopted correction ∆m int is slightly smaller for early, less dusty galaxies: f (T )=0.85 for types T earlier than Sbc; f (T )=1 otherwise). We apply a cosmological k-correction: k I = (0.5876 − 0.1658T )z (Han 1992). Finally, we include a small correction, ∆m T , for the TF dependence on morphological type found in G97b; while the true, unextincted, face-on apparent magnitude of the galaxy is m cor + ∆m T , m cor represents the value to be used in TF work with the template TF relation obtained in G97b, characterized for Sbc and Sc galaxies. Thus ∆m T = 0 for types Sbc and later; the correction is 0.1 mag for Sb types and 0.32 mag for types earlier than Sb.
Optical Spectroscopy
Rotational velocity widths for this sample of cluster galaxies were extracted from long-slit spectra obtained at the Palomar Observatory 5 m telescope and the CTIO 4 m telescope. The clusters A114, A119, A194, A2295, A3744, and A2457 were observed at Palomar during the runs of October 22-23 1995 , December 13-18 1995 , July 9-12 1996 , and September 13-19 1996 . The clusters A2806, A3193, and A3381 were observed at CTIO during the nights of April 4-7 1996 and September 30-October 3 1996. We refer the reader to Paper I for details of the spectroscopy performed at Palomar. The observing setup at the CTIO 4 m uses the R-C Spectrograph and the Loral 3k CCD with a 203 ′′ long slit. The combination of the 1200 lines mm −1 grating and a 2 ′′ wide slit yields a dispersion of 0.55Å pixel −1 and a spectral resolution of 1.7Å (equivalent to 75 km s −1 at 6800Å). Along the cross-dispersion axis, the spatial scale is 0.50 ′′ pixel −1 . The wavelength range (∼ 5640Å to 7320Å) is large enough to observe redshifted Hα emission in galaxies with recessional velocities up to ∼ 34,000 km s −1 , in our chosen setup.
The adopted observing strategy includes a five minute preliminary integration on each galaxy. This allows a quick estimate of the spectral lines' strength from which we determine the exposure time necessary to adequately sample the outer disk regions. Moreover, performing a five minute test exposure informs us if the galaxy is at the cluster redshift and if the distribution of H II regions is sufficient to provide a useful rotation curve. If the observation is deemed useful, a second integration of usually 15-45 minutes is taken.
We extract optical rotation curves (ORCs) as discussed in Paper I. We use the Hα (6563Å) emission line in mapping out the ORC except in 2% of the cases where the emission of the [N II] (6584Å) line extends to larger radii than that of the Hα emission. We kinematically center the ORC by assigning the velocity nearest the average of the 10% and 90% velocities to be at radius zero, where an N% velocity is such that N% of the data points in the rotation curve have velocity smaller than it. Besides representing the velocity at the spatial center of the galaxy, we also assume the velocity of the ORC at this radius to be the galaxy's recessional velocity. We define the observed rotational velocity width to be W obs ≡ V 90% − V 10% . In regions where heavy Hα absorption and emission are mixed, usually near the galactic center, we fill in the portions of the rotation curve with data from the [N II] rotation curve, if available. We do this to provide information on the shape of the inner portions of all ORCs and to ensure that our method of computing W obs does not artificially yield slightly large values when data is missing. We apply this [N II] patch to approximately 10% of the Hα ORCs; the notes on individual galaxies in Sec. 3 indicates which ORCs include [N II] patches. In Fig. 1 we display the effect a [N II] patch can have on a ORC using the ORC of galaxy 400641 in Abell 119 as an example. The upper panel gives the Hα ORC without the [N II] patch, the lower panel includes the patch. The effect on the inferred redshift and W obs is small, but the shape of the ORC has changed significantly. This change is in part due to the kinematical recentering of the ORC -the origin of the ORC has also been shifted radially (by 0.94 ′′ ). If information on the central portions of an ORC is lacking for all spectral lines available, we consider the peak of the galactic continuum light profile, formed by summing the data along the dispersion direction, to represent the spatial center of the galaxy (see, for example, the upper panel of Fig. 1 ).
The method described above on characterizing rotational velocity widths is used since it effectively ignores small-scale velocity irregularities within an ORC that may arise from streaming motions within the galactic disk, the non-uniform distribution of H II regions, or distortions associated with the spiral pattern. Furthermore, we find empirically that provided that the rotation curve extends far enough out into the disk, this method recovers the velocity width at R opt , the distance along the major axis to the isophote containing 83% of the I band flux. This radius is reported by Persic & Salucci (1991 & 1995 to be a useful radius at which to measure the velocity width of ORCs. Thus, extrapolations to the ORC, and hence adjustments to W obs , are made in cases where the ORC's radial extent falls well short of R opt . The resulting correction which depends on the shape of the rotation curve, ∆ sh , rarely exceeds 0.1W obs .
To recover the actual velocity widths, two more corrections are necessary. The first is the factor 1/sini necessary to convert the width observed for a disk inclined to the line of sight at an angle i to what would be observed if the disk were edge-on, and the second is the factor 1/(1+z) to correct for the cosmological broadening of W . The corrected optical rotational velocity width is then
A discussion of the errors in the velocity widths can be found in Paper I.
In addition to the 82 ORCs presented here, we also have 21 cm measurements for eight galaxies, all members of Abell 194. Six of the eight H I spectra were taken at the Arecibo Observatory using a spectrometer channel separation of 8 km s −1 while the remaining two were obtained at the Greenbank 300' telescope (Haynes & Giovanelli 1991 ) at a spectral resolution of 11 km s −1 . A typical signal to noise ratio for these observations was 10; errors in the observed velocity widths are of order 15 km s −1 . Details on the H I data reduction and the corrections made to the observed velocity widths can be found in G97a. A full discussion of the comparison between H I and optical widths, is given in Giovanelli et al. (1997c) . Table 1 lists the main parameters of the clusters. Standard names are listed in column 1. Adopted coordinates of the cluster center are listed in columns 2 and 3, for the epoch 1950; they are obtained from Abell et al. (1989) , except for the entry A2295b, a system found to be slightly offset from A2295 in both sky position and redshift. For all the clusters we derived a new systemic velocity, combining the redshift measurements available in the NED 5 database with our own measurements. These newly determined velocities are listed in columns 4 and 5, in the heliocentric and in the cosmic microwave background (CMB) reference frame (Kogut et al. 1993) , respectively. We list the number of cluster member redshifts used in determining systemic velocities in column 6. An estimated error for the systemic velocity is parenthesized after the heliocentric figure. Spherical and Cartesian supergalactic coordinates are given in columns 7 and 8, and in columns 9-11, respectively.
DATA
Figs. 2-6 show the distribution of the galaxies in each cluster. The top panel in each of these figures displays the spatial location of: the outline of the fields imaged (large squares), cluster members (circles -those with poor/unusable velocity widths are left unfilled), background or foreground objects (asterisks), and galaxies with known redshift but without reliable widths (dots). Circles of 1 and 2 Abell radii, R A , are drawn as dashed lines, if the area displayed is large enough. If no dashed circle is drawn, R A is larger than the figure limits. We also plot radial (CMB) velocity as a function of angular distance from the cluster center in the lower panel of each figure. A dashed vertical line is drawn at 1 R A . The combination of the sky and velocity plots is used to gauge cluster membership for each galaxy.
We separate photometric data and spectroscopic data in two tables. Table 2 lists the  spectroscopic properties and Table 3 gives the pertinent photometric results.
Entries in the tables are sorted first by the Right Ascension of each cluster, and within each cluster sample by increasing galaxy Right Ascension. The listed parameters for Table  2 are:
Col 1: identification names corresponding to a coding number in our private database, referred to as the Arecibo General Catalog, which we maintain for easy reference in case readers may request additional information on the object. Cols. 4 and 5: the galaxy radial velocity as measured in the heliocentric and CMB reference frame (Kogut et al. 1993) . Errors are parenthesized: e.g. 13241(08) implies 13241±08.
Col. 6: the raw velocity width in km s −1 . Measurement of optical widths are described in Sec. 2.2; 21 cm line widths are denoted with a dagger and refer to values measured at a level of 50% of the profile horns.
Col. 7: the velocity width in km s −1 after correcting for ORC shape, the cosmological stretch of the data and, for 21 cm data, signal to noise effects, insterstellar medium turbulence, and instrumental and data processing broadening; details on the adopted corrections for optical and 21 cm data are given in Sec. 2.2 and G97a, respectively. Col. 8: the corrected velocity width in km s −1 converted to an edge-on perspective.
Col. 9: the adopted inclination i of the plane of the disk to the line of sight, in degrees, (90
• corresponding to edge-on perspective); the derivation of i and its associated uncertainty are discussed in Sec. 4 of Paper I.
Col. 10: the logarithm in base 10 of the corrected velocity width (value in column 7), together with its estimated uncertainty between brackets. The uncertainty takes into account both measurement errors and uncertainties arising from the corrections. The format 2.576(22), for example, is equivalent to 2.576±0.022.
The position angle adopted for the slit of each spectroscopic observation is that given in column 4 of Table 3 . The first column in Table 3 matches that of Table 2 . The remaining listed parameters for Table 3 are: Col. 2: morphological type code in the RC3 scheme, where code 1 corresponds to Sa's, code 3 to Sb's, code 5 to Sc's and so on. When the type code is followed by a "B", the galaxy disk has an identifiable bar. We assign these codes after visually inspecting the CCD I band images and after noting the value of R 75 /R 25 , where R X is the radius containing X% of the I band flux. This ratio is a measure of the central concentration of the flux which was computed for a variety of bulge-to-disk ratios. Given the limited resolution of the images, some of the inferred types are rather uncertain; uncertain types are followed by a colon.
Col. 3: the angular distance θ in arcminutes from the center of each cluster.
Col. 4: position angle of the major axis of the image, also used for spectrograph slit positioning (North: 0
• , East: 90
Col. 5: observed ellipticity of the disk.
Col. 6: ellipticity corrected for seeing effects as described in Sec. 5 of Paper I, along with its corresponding uncertainty. The format 0.780(16), for example, is equivalent to 0.780±0.016.
Col. 7: surface brightness of the disk at zero radius, as extrapolated from the fit to the disk surface brightness profile.
Col. 8: the (exponential) disk scale length.
Col. 9: the distance along the major axis to the isophote containing 83% of the I band flux.
Col. 10: isophotal radius along the major axis where the surface brightness equals 23.5 mag sec −2 .
Col. 11: apparent magnitude within the 23.5 mag sec −2 isophote.
Col. 12: the measured I band magnitude, extrapolated to infinity assuming that the surface brightness profile of the disk is well described by an exponential function.
Col. 13: the apparent magnitude, to which k-term, galactic and internal extinction corrections were applied; details on the adopted corrections are given in Sec. 2.1.
Col. 14: the absolute magnitude, computed assuming that the galaxy is at the distance indicated either by the cluster redshift, if the galaxy is a cluster member within 1 R A of the cluster center, or by the galaxy redshift if not. The calculation assumes H • = 100h km s
Mpc −1 , so the value listed is strictly M cor − 5 log h. In calculating this parameter, radial velocities are expressed in the CMB frame and uncorrected for any cluster peculiar motion. The uncertainty on the magnitude, indicated between brackets in hundredths of a mag, is the sum in quadrature of the measurement errors and the estimate of the uncertainty in the corrections applied to the measured parameter.
When an asterisk appears at the end of the record, a detailed comment is given for that particular object. Because of the length and number of these comments, they are not appended to the table but included in the text as follows. Note that a record is flagged in both tables 2 and 3, independently on whether the comments refer only to the photometry, only to the spectroscopy, or both. In Fig. 7 , we plot the ORCs folded about a kinematic center as described in Sec. 2.2. The horizontal dashed line in each panel indicates the adopted (and uncorrected for inclination) half velocity width, W /2, for each galaxy and the vertical dashed line is drawn at R opt . We have overlayed fits to the ORCs for the cases in which shape corrections to the velocity widths are necessary. Finally, in Fig. 8 we give, as an example, the surface brightness profiles for the first 16 galaxies in Fig. 7 . Again the vertical dashed line refers to R opt . The solid line drawn along the disk is the fit to the disk over the range of radii assumed to cover the exponential portion of the disk. The remainder of the plots of surface brightness profiles for the complete sample can be obtained by contacting the first author. Fig. 9 gives the "raw" TF plots of each cluster uncorrected for any cluster incompleteness bias. A computation of such bias will be presented in future work when data from all clusters is in hand. Furthermore, the cluster systemic redshifts used in obtaining these plots are preliminary. Included in the TF plots is the template relation obtained from nearby clusters in G97b:
A2806:
where y is M cor -5logh and x is logW cor -2.5.
We thank Katie Jore for the use of her ORC fitting programs. The results presented here are based on observations carried out at the Palomar Observatory (PO), at the Kitt Peak National Observatory (KPNO), at the Cerro Tololo Inter-American Observatory (CTIO), the (late) 300' telescope of the National Radio Astronomy Observatory (NRAO), and the Arecibo Observatory, which is part of the National Astronomy and Ionosphere Center (NAIC). KPNO This preprint was prepared with the AAS L A T E X macros v4.0. -Hα rotation curves for 82 galaxies (except for galaxies 400600 and 320572, for which the ORCs are obtained from a [N II] emission line), folded about the kinematic centers. The error bars include both the uncertainty in the wavelength calibration and the ORC fitting routine used. Names of the galaxy and the corresponding parent cluster are given along with the CMB radial velocity. Two dashed lines are drawn: the horizontal line indicates the adopted half velocity width, W /2, which in some cases arises from an extrapolation to the ORC or from a 21 cm width (see Table 2 ); the vertical line is at R opt , the radius containing 83% of the I band flux. For those cases where a shape correction to the velocity width is used, a fit to the ORC is indicated by a solid line. Note that the rotation curves are not deprojected to an edge-on orientation. Fig. 8 .-A sampling of surface brightness profiles. Names of the galaxy and the corresponding parent cluster are given in each panel. Two lines are drawn: the vertical dashed line is drawn at R opt and the solid line is an exponential fit to the disk, over the range of radii over which the disk is assumed to behave exponentially. Fig. 9 .-"Raw" TF plots for the 10 clusters are given. We emphasize that the data have not been corrected for incompleteness bias. In the A2295 panel, the error bars containing filled circles represent members of "A2295b," a cluster at a lower redshift than A2295. The dashed line is the template relation valid for low z clusters, Eqn. (4). 
